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Detailed Description of the Invention 

This invention relates to a process for the production of a stabilized polycartwnate. More specifically this 
.nvenljon relates to a process for the production of a stabilized polycarbonate excellent in melt stability melt 
5 moldability, resistance to hydrolysis and hue. J-^uxiiy. meii 

Polycarbonates are excellent in mechanical properties such as impact strength, etc. and in transparency 
and Un6 appl.catK>n .n various fields. As a process for producing polycarbonates, there have been known an 
mterfacjal process ,n which a dihydroxy compound and phosgene are directly reacted and a melting process 

'nwh-chadihydroxycompoundandacarbonicaciddiesteraresubjectedtoanesterinterchangereactiii^ 
10 reduced pressure with heating. owionunaer 

The latter melting process is preferable to the former interfacial process because a polycarbonate resin 

Z". !h-7 H "J'%"^9^°"^'y ^'^^ >^»hout using a solvent such as methyle,« chloride or th^ 

like which is desirable from the environmental aspect. orine 

In a conventional process for producing a polycarbonate by melting, an alkali metal compound or an alka- 
15 line earth metal compound is usually used as a catalyst component A polycarbonate resin obtained by usinq 
such a catalyst, however, involves problems that it lacks a melt stabilHy due to the remaining catalyst and thTt 
in melt.mold.ng. part of the polycarbonate resin is sometimes thermally decomposed, its Le Jar v^^h Us 
decreased, its transparency is decreased, the polycarbonate reski is cokwed. and so forth 

wherein is a Ci_i2 alkyi group, and is a Ci_8 alkyl group, 
to a polycarbonate resin. The polycarbonate resin obtained by this method, however, tends to yellow in melt- 
^ld»,g and e stiH msuff fclent in resistance to hydrolysis. Accordingly, it is demanded to develop a polymeri- 
30 ration catalyst and additives or a polymerization technique to soh.e such problems 

Japanese Laid-open Patent Application No. 171.024/1993 (Kokai Sho 64-13267) discloses a polycarbon- 
ate resm composition comprising 100 parts by weight of a polycarbonate resin. 0.1 to 20 parts by wStS a 
sulfonic acid phosphonium salt represented by the formula y weigniota 



35 



40 



45 



SO 



SS 



wherein Ri is a alkyl group or an aryl group; ^nd each of R2 to RS is independently H a 
C,_i, alkyl group or an aryl group. ' ' 

and 0.01 to 3.0 parts by weight of a sulfur-containing ester compound 

Japanese LaW-open Patent Application (Kokai) No. 14.267/1989 disctosee a polycarbonate resin compo- 
sition co^esponding to the above composition In which the sulf ur-containlng ester compound Is replaced ^ 
a pnospnite ester. r-^^- 

The above two polycarbonate resin composittens containing the sulfonic add phosphonium salt are both 
to impart an antistatic property, and for this purpose the sulfonic ackJ phosphonium salt has to be used in an 
amourrt as terge as 0.1 to 20 parts by weight per 100 parts by weight of the polycartK>nate resin; 
th« po ycarbonate resm involves a problem that there occur results which are not necessarily desirable for im^ 
portant basK: properties of the polycarix)nate resin, such as a hue and a resistance to hydrolysis 

Japanese l^d^pen Patent Applfcation No. 9,285/1993 (Kokai Hei 5-9285) discloses a process for oro- 
djK.ng a polycariK>,«te. which comprises adding 0.05 to 10 ppm of a sulfonic add compound re^Srt^"^ 
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C hvdr„«r''"" k I^'^ hydrocarbon group which may be substituted with halogen R. is H or a 
C,^ hydrocarbon group wh.ch may be substituted with halogen, and n « an integer of 0 to 3 ' " ^ 

the C,^ hydrocarbon grrptan a^^gr-p " ' ' " ' ^•^"'^'^"'^ 

alysts Which comprisL^^trTz'X 2^^^^^^^^^^ o7S:rthreTd:rt '^"'"^ °^ ''''' 

cor,densation respectively by adding baseinc^^ .^t'^arto t"e me,t oLtl^l^ZT'^i^'^f'^'- 
sulphate and dibutyl sulphate are shown as. the base-blnd^Tg materil ^ '^""^ """" ^ '"'^'''y' 

wei^:;:t:tr:sbTr^^^^^^^ ~ .h^h-^ecular. 

Japanese Laid-open Patent Application No. 17.564/1993 (Kokai Hei 5-l7Sft4^ Hic^i!.. ^ sulphate. 



(R^ 

-SOaR='= 




's a C,^ hydrocarbon group which may be substituted with halooen R^z « H ™- o 
hydrocarbon group which may be substituted with halogen, and n is an integer of 0 ^ 3 " « 

inanamountof0.05to10ppmofapolycarbonatetobeobtainedin2ndandsu^u^^^^ ■ ^■ 

-U.X°Sta"nrj^^^^^^^ 

a compound of the formula <l) 

^ m Is an integer of 1 to 4, 

one equlvaler""^' " ^ "■'^'^ 
a compound of the formula (II) 

♦x2-A2.Yi.SO3- (II) 

is as defined above, 
a compound of the formula (III) 



3 
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20 



25 



R is a monovalent hydrocarbon group 
n IS an integer of 2 to 4, and 
Y' is as defined above 

and 

a compound of the formula (IV) 

provided that when f is 0 -(AdZ-A5\ ic ^ k ^ 
nwure siMvs an Mnmic viscosity of a catalyst, ana tl»„. J^Z^Z^ 



30 



35 




(A) 



In the above formula. X is 



- i 



?23 



45 



50 



Phenyl)butane. 2,2-bis(4-hydroxvDhen>JLS„i T ' ^'*"''y*'">'^P^enyl)propane 2 2-blsr4.hJl 
n^thylphenyDpropane/ l.lbfeT^S^VtSZ'^^ Jjii^ltKt 

2Sl.T^'^"^'"^'^'*''y*«^aryleth^^ and 1.1-^2^ 

Jmetty^phenyl elhen dihydroxydiaryl ildTsu^^H Vil*^:'''^'^'^^^^^ 4.4'^ihydCt 3'" 

dimethyldiphenyl sulfide; dihydroxvdlarvl ' -*''^yd«>^ydiphenyl sulfide and A A'^tU^Tti' 
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The amount of the carbnnir* . ^t^ciaiiy 

20 pound include sodium hydroxide DotSTium h Jl . ^" Specific examples of the aiS .^^^f ^ 
carbonate, lithium bicarLate so^^TZ ^T""^' ^o^um bTc^'^^gf^tT^ «>">- 

potassium acetate, .ithium ac^ta e mSl'' T'""'" ^-^^te i^^Tf 

nitrite, lithium nitrite, sodium sumte^^T, '.f ^'^'""^ '""'"m nitrate, sodium nS^ 

* aceMes, nitrates. rtlrtT^.^fiZ'^'^'^^''^ . 

ka^tne earth metal comoound inH. .w^ . . alkaline earth metals Soecif . *>enzoates, 

^x«e. calcium ^irarate't LlS^^^ Mrox«e. ^ne^S^ M^Se^Cr- 

«bcnate. barium carbonate. magnesium^ZS; stSoT"*" strontium bi^carbonL «Sm 

» magnesium acetate, strontium acetat. strontium carbonate, calcium acetate how 

Examples of the nilrogenlcon^^r^it'r^"^""'" and strontium stearatr ""^ 

lummum compounds such as Ph^ aiko J^fl^ ^7' "y^™^"*®* aluminum such as AlfOH^^ 

5 
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carboxylates of gallium such as Ga(OAc), Ga^OB?^ anH r-.r^/rvA . • 

yloxides of gallium such as GafOCHa), and GafOPhv iT.h . . ^^'^'^^ and-Ph,Ga. alkoxides and ar- 

d,um compounds such as {C^H,yn and Ph3ln and chelae comom^HrJ. ^"^^ '"^O'" «^9anoin- 

compounds. e.g.. carboxylates of ger^ani^ sTchl Ge^O^^^^^^^ ^ 

Geo,, hydroxides of germanium such as Ge(OH), and GefOH^ orn ^ °^ ^^""""'""^ as 

(C2H5)4Ge.Ph.Ge.I(C,H,),GeO]„andph,Ge01 alxil^nd^ organogennanium compounds such as 

and Ge(OPh)^- tin compounds e q carboxviS' f , ! °^ germanium such as GefOCH ) 

co.pounds3uchas(C:^,,S:'a?dP^^^^^^ 

.des such as (C,H,)^nO, [(C.H,),SnO]„. [C3H„),SnoT and iT^Vninnf ^rox- 
(C.H,)2Sn(0Ac), and dibutyltin laurate. ox dis of .n s^c^ i^^^^^^^^ carboxylates such as 

and Sn(OH),. and organotin alkoxides and aTylo^ suc^as s„^^^^ °' ^"^^ «^ Sn(OH), 

Sn OPh), and (C,H,)Sn(OCH3),; lead compoun^e g c^rlScSrS^f Sn(OC,H,),. Sn(OPh^ 

Pb(OBz>,. inoiganicacid salts of lead such as RbJ^ and 2^CO Pw^^^^ ^ 
as Naa[Pb(OH)e). oxides of lead such as PbO PbO and Pb o h h ""^'^^ compounds of lead such 

lead compounds such as (C.H,).Pb. Ph.Pb and ^hIpX)^^^^^^ a nT r ' " o^^-- 
nolead such as PbCOCH,). and Pb(OPh). and {C hLp^opu^^^^ °' «*9a- 

of zirconium such as 2r(0Ac)4 and ZrfOBz^ ovlrto? «f ^" compounds, e.g., carboxylates 

Zirconium such as Zr(OC,H,t and Z^St °^f/°^^"^~S"ch .as ZrO,. alkoxides and aryloxSes of 
Z^.(.-C.H.),.andchL;S;pr^^^^^^ - Z,OAc)3<4S 

gly or in combination. -^nacac)*. These catalysts can be used either sin- 

P0lyn»*a(k,. racoon doe, n«. ^d^^ '^^'" ^ "» Wyoart„,«te, e« 

polycartonate. •WfK.enU). proceed, mahng « .mfoaalbl. to tan, , hl9lw,»,|.c«l«.^, 

»nplea Of the dicrt»x„ic add 0. the dlM^S .SiTdulT" mk" '^'^ Ex- 

reached at least 



Stabilizer of the formula f h 
45 ' K A^«(Yi-S03Xi)„ (I) 

an ^ JX'TSS^^rd"' ^P. a -e.^ ca.i«. o, on. 

mfeanintegerof 1 to4 

■o„.«^iva..r'**''^'*"^'' = '^'''»"<'''«»''<'»lnanano.,«o,„ca™^ 

«.M.gro„pstevl„9a.aFemeofm. "^ al,pha.K«™malio hydwartwn sraip, «Sof 

' ^"s a single bond oran oxygen attm 

n».nf^'«:,':So!SLir^'^*"^^ 

Th.s.c.nda,yo„«^„»«„„.«^„,^^, ^^^^^^ 

6 
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tiary alkyi group of the formuia (!)-d 



pa e 

■ v'^ - •••-(D-d 



10 



IS 



20 



such as aluminum. ^ ^""^ ^= ^^^'^"""^ ^anum; and 1/3 of trivalent metal catloi« 

The ammonium cation induces, for example, a cation of the formuia {,)-a 



25 



*^-4 - . • . ( I ) -a 



R 



30 



ta*9 i to 10 «t»», a..,^ ~" S^-P >>a».n9 1 .» 10 cMk». atoms, ia,^^ 

™* '^'"'^ <« •««»(^. a caUo„ o, fc„«a 



as 



(I)-b 



40 



45 



50 



55 



A' - SOjX' (n.t 
Wherein Ai and Xi are as defined in the formula m 
Of the compounds of the formula nmfa«Ki . ""'^W- 

toabte = acompo»« whwai,. A- 1, a s«,p of tti^^a^K aspadaUyp,,. 
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O ) ...(I) 



wherein is an alkyi group having 1 to 18 carbon atoms, and f is an integer of 0 or 1 
^^^Jhecompoundgroupin Which YMs an oxygenator„andmis1.forexample.^repres'^^^^^^ 

A'-O-SOaX' (|)-2 
wherein A^ and are as defined in the formula (I) 
Of the compounds of the formula {\y2, preferable is a compound wherein A' is a mon«vate„» — ^ 

Specific examples of the compounds of the formula (I) are as follows 
dmc^rZ^mTs*!:' ' ' ^^^^ ^ ^ « -onov^e- 

Benzyl benzenesulfonate. 2-phenyl-2-propyt benzenesulfonate. 2-phenyl-2-butvl benzen65;uif«„=.». 
zyl toluenesulfonate. 2-pheny.-2-propyl toluenesulfonate. 2-propyl-2. butyl t^^uenesJlfS^ar^"^^^^^ 
zenesulfonate.2-phenyl-2-propyloctylbenzenesulfonate.24enyl-2-butylS^ 
s'S™""' <.odeCbe.enesu«.nV anJaX™ 1"^^^^ 

b and mTsT' "^"""^ ^'^ ^ ^ P^P^onium cation of the formula <!)- 

Tetramethylphosphonium hexyfsulfonate, 
tetraethylphosphonium hexylsuffonate, 
tetrabutylphosphonium hexyisutfonate, 
tetrahexylphosphonhim hexylsulfonate 
tetraoctylphosphonium hexylsulfonate, 
tetramethylphosphonium octylsulfonate, 
tetraethylphosphonium octyisulfonate, 
tetrabutylphosphonium octylsulfonate, 
tetrahexylphosphonium octylsulfonate, 
tetraoctylphosphonium octylsulfonate, 
tetramethylphosphonium decylsulfonate. 
tetraethylphosphonium decylsulfonate, 
tetrabutylphosphonium decylsulfonate. 
tetrahexylphosphonium decylsulfonate, 
tetraoctylphosphonium decylsulfonate, 
tetramethylphosphonium dodecylsulfonate, 
tetraetylphosphonium dodecylsulfonate, 
tetrabutylphosphonium dodecylsulfonate, 
tetrahexylphosphonium dodecylsulfonate, 
tetraoctylphosphonium dodecylsulfonate, 
tetramethylphosphontunrhexadecylsulfonate; 
tetraethylphosphonium hexadecylsulfonate, 
tetrabutylphosphonium hexadecylsulfonate, 
tetrahexylphosphonium hexadecylsulfonate. 
tetraoctylphosphonium hexadecylsulfonate, 
tetramethylphosphonium benzenesulfonate, 
tetraethylphosphonium benzenesulfonate, 
tetrabutylphosphonium benzenesulfonate, 
tetrahexylphosphonium benzenesulfonate, 
tetraoctylphosphonium benzenesulfonate, 
tetramethylphosphonium toluenesulfonate, 
tetraethylphosphonium toluenesulfonate. 
tetrabutylphosphonium toluenesulfonate. 
tetrahexylphosphonium toluenesulfonate, 
tetraoctylphosphonium toluenesulfonate. 
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tetramethyiphosphonium dodecylbenzenesulfonate, 
letraethyiphosphonium dodecylbenzenesulfonate. 
tetrabulylphosphoniunri dodecylbenzenesulfonate, 
tetrahexyiphosphonium dodecylbenzenesulfonate, and 
tetraoctylphosphonium dodecytbenzenesulfonate. 

Compounds of the formula (I) In which Is an oxygen atom. X' is a secondary or tertiary monovalent 
hydrocarbon group and m is 1: (It is preferable that the total carbon number of and is 8 to 40.) 

Dibutyl sulfate, dipentyl sulfate, dihexyl sulfate, dioctyl sulfate, dinonyl sulfate, didecyl sulfate, dttridecyl 
sulfate, ditetradecyl sulfate, dihexadecyl sulfate, dicyclohexyt sulfate, and dibenzyt sulfate. 

The alkyi group in these specific examples shall be understood to be a secondary or tertiary alkyL 

Compounds of the formula (1) in which is an oxygen atom, is a metal cation of one equivalent and m 

Sodium octylsulfate, potassium octylsulfate. cesium octylsulfate. lithium decyisulfate. sodium decylsuifate. 
sodium dodecylsulfate, potassium dodecyisulfate, lithium tetradecyisulfate, sodium tetradecylsulfate. potas- 
sium decylsuifate. lithium hexadecylsulfate. sodium oleyisulfate, and potassium hexadecylsulfate. 

Compounds of the formula (I) in which Y^ is an oxygen atom and X^ is an anmonium cation of the formula 
(I).a: 

Ammonium salts such as ammonium octylsulfate. ammonium decyisulfate, amnrK>nium dodecylsulfate and 
ammonium hexadecylsulfate; primary ammonium salts such as methytammonlum hexylsutfate, methylammo- 
nium octylsulfate, methylanmonium hexadecylsulfate, ethylammonium hexylsulfate, butylammonium nonade- 
cylsulfate, hexylammoniium octadecylsulfate, decylammonium ethylsulfate, decylammonlum butylsulfate, de- 
cylammonlum decyisulfate. dodecyiammonium methyisulfate, dodecylammonium ethylsulfate, dodecylammo- 
nium octylsulfate, tetradecylamnx)nium butylsutfate, pentadecylammontum methyisulfate, hexadecytammoRH 
um butylsulfate, hexadecylamnr>onium octylsulfate, hexadecyl ammonium decyisulfate and hexadecylammont- 
urn dodecylsulfate; secondary ammonium salts such as dimethyiammonium hexylsulfate, dimethylammoniuvn 
octylsulfate, dimethylamnnonlum tetradecylsulfate, diethylammonium octadecylsulfate, butylmethylammoiuiim 
tetradecylsulfate, hexylmethylammonium tetradecylsulfate, decylmethylammonium methyisulfate, decylettiy- 
lamnxjnium ethylsulfate, decylmethylammonium octylsulfate, dodecylmethylammonium methyisulfate, t^ia- 
decylmethylammonium methyisulfate, tetradecylethylamnrx>nKjm ethylsulfate, pentadecylmethytammomum 
methyisulfate, pentadecylethylanwnonium ethylsulfate, hexadecylmethylammonium methyisulfate and hexa- 
decylethylammonium ethylsulfate; tertiary ammonium salts such as trimethylammonium octylsulfate, trime- 
thyiammonium decyisulfate, butyldimethylammonium decylsuifate, hexyldimethylammonium dodecylsi^e, 
decyldimethylanrvnonium methyisulfate. decyldimethyl ammonium tridecylsulfate, dodecyldiethylammonium 
ethylsulfate, dodecyldibutylamnwnium butylsulfate, dodecyldimethylammonium tetradecylsulfate, tetradecyl- 
dimethylamnnonhim niethylsulfate, tetradecylnDethylethylammonium methyisulfate, pentadecyldimethylarmno- 
nium ethylsulfate, hexadecyidimethylammonium methyisulfate and hexadecylmethyiethylamnDonium ethylsi^ 
fate; and quaternary ammonium salts such as tetramethyiammonium hexylsulfate, tetraethylammonium tride- 
cylsulfate, butyltrimethylammonium octylsulfate. decyltrimethylammonium n^ethylsuifete, decyttriethylanviio- 
nium ethylsulfate, decyltrimethylamnK>nlum hexadecylsulfate, pentadecyltrimethylammonium methylsidfeite 
and pentadecyldimethylethyiammonlum ethylsulfate. 

Preferable of these compounds are lithium decylsuifate, sodium decyisulfate. sodium dodecylsulfate, po- 
tassium dodecylsulfate, lithium tetradecyisulfate, sodium tetradecylsulfate, lithium hexadecylsulfate, socfium 
oleylsulfate, dodecylamnionlum ethylsulfate, dodecylmethylammonium methyisulfate. dodecylnDethylammoni- 
um methyisulfate. decylethylammofiium ethylsulfate. tetradecylethylammpnium ethylsuifa^e. tet^^^^ 
lethylammonium methyisulfate, pentadecylethylammonium ethylsulfate, hexadecyimethylammontum methyt- 
sulfaGe, hexadecylethylammonium ethylsulfate, decyldimethyianimonlum methyisulfate, hexadecykjimettiy- 
lammbnium n>ethylsulfate, pentadecyldimethylammonium methyisulfate, hexadecylmethylethyiammoreufn 
ethylsulfate, pentadecytdlmethylethylammonium ethylsulfate^ decyldimethylammonium tridecylsulfate* teba- 
decyldimethylammonlum methyisulfate, dodecyldiethylamnrx)nium ethylsulfate, tetrade(^diethytammonwn 
ethylsulfate, decyltrimethylammdnium methyisulfate, pentadecyltrimethylammonium methyisulfate and decyl- 
triethylammonium ethylsulfate: 

Stabilizer of the formula (II) 

eX2-A2-Yi-S03® (II) 
wherein A^ is a divalent hydrocart>on group, 
®X2 is an annmonium cation or a phosphonium cation, and 
Y^ is as defined above. 



9 
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35 



In the above formula (11), the divalent hydrocartx)n group of is preferably a divalent saturated aliphatic 
hydrocart>on group, more preferably a divalent saturated aliphatic hydrocarbon group having 1 to 20 carbon 
atonns. 

®X2 is an ammonium cation or a phosphonium cation. 

The ammonium ion is preferably a cation of the formula (ll)-a 

Rao_j^ (Il)-a 



wherein each of R^. R^® and R^^ is Independently a hydrogen atom or a monovaient hydrocarbon 

group. 

Examples of the monovalent hydrocarbon group of R^, etc. are the same as those shown in the above for- 
ts mula (l)-a. 

The phosphonium cation is preferably a cation of the formula (ll)-b 



20 RX3_ p0 — (Il)-b 

wherein each of R^^^ ri3 and R'-* is independently a hydrogen atom or a monovalent hydrocarbon 

25 group. 

Examples of the nrronovalent hydrocarbon group of R''^, etc. are the same as those shown in the formula 
(l)-b. 

Specific examples of the compound of the formula (II) are as follows. 
*^SOy.{.CH2)3-N«^CH3)3. ^S03-{-CH2)rN»(C2H5)3. 

30 ®S03-(.CH2)3-P*(C4H9)3. ©S03-(-CH2)3-P«>(CeH5)3, 

esOr(-CH2)i6-N®(C2H5)3, ®S03-(-CH2)i5-P®{C6H5)3. 

eS03.(-CH2)i5rP®(C4H9)3. 



stabilizer of the fonmula (III) 



A3-(<»X3)„. (R-Yi-SOj^X, ("0 
wherein is a hydrocarbon group having a valence of n, 
®)G is an ammonium cation or a phosphonium cation, 
R is a monovalent hydrocarbon, 
40 n is an integer of 2 to 4, and 

is as defined above. 

The hydrocarbon group having a valence of n. which is indicated by A^, is preferably a saturated aliphatic 
hydrocart>on group, an aromatic hydrocarbon group or a saturated aliphatic-aroniatic hydrocarbon group, each 
of these groups having a valence of n. 
45 Examples of the ammonium cation and the phosphonium cation of are the same as those shown In 
the formulas (ll)-a and (ll)-b. 

R is the monovalent hydrocarbon group. Preferable e)camples of the monovalent hydrocarbon group in- 
clude alkyl. aryl and aralkyi groups. Preferably, thealkyi group is an alkyi group having 1 to 20 carbon atoms, 
the aryl group is an aryl group having 1 to 20 carbon atoms, and the aralkyi Is an aralkyi group having 1 to 20 
50 carbon atoms. 

n is 2, 3 or 4, and is a single bond or an oxygen atom as defined above. 

Specif ic examples of the compound of the formula (111) are as follows. 

Compounds of the formula (III) in which Y^ is a single bond, ®X3 is an amnwnium catfon of the fonmula (11)- 
a and n is 2: 

55 
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{ {CH3)3W5-(CHa)io-N©(CH3)3j- (CH3-<o)-.SQ33) = . 
( {CHa)3N©-(CH=)xo-N»(CHa)3l- ( Cx ^H^o -SC^3 ) :z . 
I (CH3)3N©-(CH=)io-l^(CH3)3]- (CioH3a-<® -SCPo)^. 
I (CH3)=.^3-(CH=)x = -^^(CH3)3^ (CH3-<g)-SC03) = . 
• I (CH3)3N©-(CH2)j.c-r^(CH3)3]^ (CxaH26-<o) -SC33)2. 
I (CH3)3N9-(CHa)i*-N©(CH3)3)- (CaoH3a-^ -SC03)2. 

( (c-»He)^^3-(CH:.)xu-^^(c*He)cvl• {CH=-<c;-soeo)x, 

1 (C-.H«)3r^-(CH2)xO-I^(C^He)3l- (Cx2H26-<g)-S(P3)2. 

1 (C-.He)3l^^-(CH=)xo-N©(C*HQ)3l- (!Cx«H3a.-@-S(P3) = . 

c. 

. Compounds of the formula (Hi) in which is an oxygen atom, ®X? Is an ammonium cation of the fonmuia 
(ll)-a and n is 2: 

[(CH3)3N«-(CH2)i(rN®(CH3)3](Ci5H3rSOe4)2, 

[(CH3)3NMCH2)i5-N®(CH3)3](Ci5H3l-S0^4)2. 
I(C4H9)3N®-(CH2)icrN®(C4H9)3]- (Ci5H3i-SO©4)2. 

Compounds of the formula (III) in which is a single lx)nd. is a phosphonium cation of the formula 
(ll>-b and n is 2: 

( { C-4He ) 31^- ( CH2 ) i o-F© ( C^Ho ) 3 ] • { CH3- (o)" S 033 ) 2 . 

I (C^H«)3F©-(CH2)xo-r^(C-*H«)3]- (Cx2H2«-<(o)-SCp3)2, 

I (C^He)3P®-(CH2)xo-F<5(C..He)3]- (CxsH3x-;<o)-S0^3)2, 

I (CeHB)3F©-(CH2)xo-p3(CeH5)3]- (CH3-(o)-S0kS)3)2, 

i (C6HB)3P®-(CH2)xo-F©(CeH6)3l- (Cx2H2is-<§)-SC^3)u. 

I ( CeHc ) 3F®- ( CH2 ) xo-FG (CeHa ) 3 ] ' ( Cx eH3x-<5) "SO^o ) 2 . 

Compounds of the formula (IH) In which Y^ is an oxygisn atom. ®X3 is a phosphonium cation of the fonnula 
(il>-b and n is 2: ■ < 

l(C4H9)3P«.(CH2)l(rP®(C4H9)3]'(Ci5H3l-SO©4)2. 

KCeH5)3P«-(CH2)i<rP«(CoH5)3](Ci8H3i-SO©4)2. 
Stabilizer of the fbnmula (IV) 

A5.Ad^-AMAd2.A5)f (IV) 
wherein is a monovalent or divalent hydrocarbon group; 
A^ is a divalent hydrocarbon group* 

each of Ad^ and Ad^ is independently an acid anhydride group selected from the group consisting 
of -SOj-O-SOr. -SO2-G-CO- and -CO-O-Sbj-, and f Is 0 or 1, 

provided that when f is 0. -(Ad2-A5)f is a hydrogen atom or a bond between and A*, in which 
A^ is a divalent hydrocarbon group or a single bond. 

For comrenience sake, the compounds of the fomwla (IV) can be grouped into three compound groups 
according to the definition of f : 
a compound of the formula (IV)-1 

A6.Adi-A^.Ad2-A5 (IV).1 
wherein A^, Ad^ and Ad^ are as defined in the formula (tV), and A^ is a monovalent hydrocarbon 

group, 

a compound of the formula (IV)-2 

AS-Ad^-A^-H (IV)-2 
wherein A^ and Ad^ are as defined in the formula (IV), and A^ is a monovalent hydrocarbon group, 
and a compound of the formula (IV)-3 
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IS 



20 



25 



( Ad^ 



. . . (IV)-3 



wherein A* and Ad' are as defined in the fornrujla (IV). and A^ is a divalent hydrocarbon group or 

^ '"lo'thS^inulas flV) (IVVI and (IV)-2. preferred examples of the monovalent hydrocarbon group of in- 
clud an a k7grouP%S i^group or an a'ralkyi group. Preferably, the alkyi group « an alky, group hav^g 1 
tolo c^n atorns^^^ aryl group is an aryl group having 1 to 20 carbon atoms, and the aralkyl group « an 

^'^''tf^'l^^^ml^i^!'^^^^ e'^a'^P'^s ^ hydrocarbon group of A* indude an al- 

kvlene onup an a yiene group and an aralkylene group. Preferably, the alkylene group « an alkylene group 
havTng ? to 20 carb<Jl atoi. the arylene group is an arylene group having 1 to 20 carbon atoms, and the aral- 
kvlene croup is an aralkylene group having 1 to 20 carbon atoms. . ^. , . ^ _ 

^ A^ te a dwalent hydrocarbon group, and examples thereof are the same as those of the divalent hydrocar- 

iXfA^^' and Ad^ is independently an acW anhydride group selected from the group <^onf^>!^^^- 
o so SO^O-CO and -CoSsOr. The acW anhydride gmup Is an add anhydride group (-SCVO-SOr) 
St^; sul5onicTdi^^^ an add anW group (-SO.O-CC^ or -CO^SO.) between suWonIc add and 

"^STa^sulionic add compound indudes monovalent and divalent sutfonfc add compounds Specif fc ex- 
amd^ the sulfonic add compound indude methylsulfonic acid, ethylsuifomc aad. propylsulfonc acd. b«- 
tSnTc acid, hexylsulfonic add. decylsulfonk: add. hexadecylsulfonk: add.^nzenej.lfomc aad^f-tolue- 
nSonic add! dod«=ylbenzenesulfonic acM. octadecylbenzenesuKbnic add. benzened«ulfon,c aod and tol- 

"'^^k^Tstthe'trboxylk: add compound indudes monovalent and divalent carbo^^ic acid compounds. 
Spedfic examples of thrcartK.xy.ic acid compound indude acetic add. propionic aad. butync acd. va^nc 
aSll^c Tdd. myristte add. oleic add. benzoic acid, phenylacetic acid, tduic aad. succ«k: aad. glutanc 
add' adipic acid, phthalk: add. Isophthalic add and terephthalic aad. 

Specific examples of the compound of the formula (IV) are as follows. 

Compounds of the formula (\vyv. 

CH»-@-SO=-0-0»S-@-SO=-0-OaS-<@>-CH3. 
CH3-C0-0-0aS-@-S0a-0-0C-CH3 . 
<g)-C0-0-02S-<©-S0r»-0-0C-<O> . 
HaC-SOa-O-OC .^CO-O-OaS-HaC. 

CH3(CH:,).-S0»-0-0C,^^C0-0-0=S-(CH=UCH3. 



SO 



^-S0a-0-0C^C0-0-OaS-<;O 
CHa- {o)-S0z-0-0C^^^C0-0-0=S-(Jo^-CH3 



55 



i,H„- <o)-so=-<'-oc^':o-o-o,s<2>-''"'=" 

el 



Compounds of the formula (\Vj-2: 



12 



EP 0 640 646 A1 



(CHjSOz)!©. (CH3CH2SO2)20. (CH3(CH2)3S02)20. 

{CH3(CH3)eS02 )20. { ^)-S02)20. 

(CH3-<C)-S02)20. (Cx2H2o-(0)- 502)20. 

CH3(CH2)S02 

CH3-(0)-S02^ 

CHa-^-SOa CHa-CO 

0 0 

CaaH2O-<g>-S02^ . CH3(CH2)eS02^ 

CHa-CO^ CHo-CO^ 
0 _ 0 



^-SOa^ . CH3-@ -SO2- 

Cx2H2C-\O>-S02^- , CH3(CH2)e-S02 



2 



<0)-S03'^ . CH3-@)-S0 
Compounds of the formida (IV)-3: 

foT ^0 T o 1 ^0 

ToT ^0 II 

"O^SO^^ , CH2 SOa . 

\ / 

Among the stabilizers of the formulas (I) to (IV), phosphonium salt or ammonium salt type stabilizers (X*» 
X2 and in the formulas (I) to (III) is a phosphonium cation or an ammonium cation) are especially stable even 
above200^. 

In the process of this invention, at least one stabilizer selected from the group consistingof the compoun<ts 
of the fonDulas (I) to (IV) is added in an amount of 0.01 to 500 ppm, preferably 0.01 to 300 ppm, more preferably 
0.01 to 100 ppm of the polycarbonate to be formed. 

It is advisable that the stabilizer Is used in an amount of 0.5 to 50 mols per md of the polycondensation 
catalyst 

The stabilizer is added after the polycondensate shows an intrinsic viscosity of at least 0.1. for example, 
at least 0.2, preferably at least 0.3. The addition of the stabilizer deactivates the polycondensation catalyst, 
thereby fonming a polycarbonate having a desired intrinsic viscosity. 

When the desired intrinsic viscosity of the polycarbonate to be formed is within the range of 0.3 to 1.0, it 
is advisable that the stabilizer is added after the polycondensate shows an intrinsic viscosity of, for example, 
at least 0.3. 

A method for adding the stabilizer to the polycondensate is not limited in particular. For example, while a 
polycarbonate as a reaction product is in a molten state, the stabilizer may be added thereto, or after the poly- 
carbonate is once pelletized and then remelted. the stabilizer may be added thereto. In the fonmer method, 
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while the molten polycarbonate after the polycondensatlon reaction, which is a reaction product, in a reactor 
or an extruder is still in the molten state, the stabilizer may be added, followed by pelletizing the resulting poly- 
carbonate through an extruder. Or while the polycarbonate obtained by the polycondensation reaction is pel- 
letized through the extruder from the reactor, it can be kneaded with the stabilizer to obtain the final polycar- 
bonate. 

In the process for the production of the polycarbonate in this invention, it is also advisable to add an epoxy 
compound along with the above stabilizer. On this occasion, an epoxy compound having at least one epoxy 
group in one molecule is used. Specific examples of the epoxy compound include an epoxidized soybean oil, 
an epoxidized linseed oil, phenyl glycidyl ether, allyl glycidyi ether, tert-butylphenyi glycidyl ether. 3.4-epoxy- 
cyciohexylmethyl-3,4'-epoxycydohexyl carboxylate. 3,4-epoxy-6-methylcydohexylmethyl-3*,4'-epoxy-6'- 
methylcyclohexy! carboxylate, 2.3-epoxycyclohexylmethyl-3\4'-epoxycydohexyi carboxylate. 4-(3,4-epoxy-5- 
methylcydohexyl)butyl-3'.4'-epoxycydohexyl carboxylate, 3,4-epoxycydohexylethylene oxide, cyclohexylme- 
thyl-3,4-epoxycydohexyl carboxylate, 3,4-epoxy-6-methylcyclohexylmethyl-6'-nr)ethyicydohexyl carboxylate, 
bisphenol A glycidyl ether, tetrabromobisphenol A glycidyl ether, diglycidyl phthalate. diglycidyl hexahydroph- 
Ihalate. bis-epoxydicydopentadienyl ether, bis-epoxyethylene glycol, bis-epoxycydohexyi adipate. butadiene 
diepoxide. tetraphenyiethylene epoxide, octyl epoxyphthalate. epoxidized polybutadiene, 3,4-dimethyl-1^- 
epoxycydohexane. 3,5-dimethyl-1.2-epoxycydohexane. 3-methyl-5-tert-butyl-1.2-epoxycydohexane, octa- 
decyi-2,2-dimethyK3.4-epoxycydohexyl carboxylate, N-butyl-2,2-dimethyl-3,4-epoxycyclohexyl cart>oxylate, 
cydohexyl-2-methyl-3,4-epoxycydohexyl carboxylate, lvi-txjtyl-2-isopropyl-3.4-epoxy-5-methylcydohexyl 
carboxylate. octadecyi-3.4-epoxycyclohexyl carboxylate. 2-ethylhexyl-3*.4*-epoxycyclohexyl carboxylate. 4,6- 
dimethyl-2,3-epoxycyclohexyl-3'.4'-epoxycyclohexyl carboxylate, 4. 5-epoxytetrahydrophthalic anhydride, 3- 
tert-butyl-4,5-epoxytetrahydrophthalic anhydride. diethyl-4,5-epoxy-cis-1,2-cydohexyl dicarboxylate, and di- 
n-butyl-3-tert-butyl-4,5-epoxy-cis-1 .2-cydohexyl dicarboxylate. 

They may be used either singly or in combination. Of these compounds, the alicydic epoxy compounds 
are preferable, and 3,4-epoxycydohexylmethyl-3',4*-epoxycydohexyl carboxylate is especially preferable. 

In this invention, the epoxy compound is added in an amount of 1 to 2,000 ppm, preferably 1 to 1 ,000 ppm 
of the polycarbonate. 

When the epoxy compound is added in the above range of the amount, the stabilizer is, even if it exces- 
sively remains in the polycarbonate, reacted with the epoxy compound to deactivate the excessive stabilizer, 
whereby the polycarbonate excellent in hue stability and heat resistance and having innproved water resistance 
in particular is finally obtained. 

In the process for the production of the polycarbonate in this invention, a phosphorus compound m&y be 
also added along with the above stabilizer. Examples of the phosphorus compound indude phosphoric acid, 
phosphorous add, hypophosphorous acid, polyphosphoric acid, a phosphate ester, and a phosphite ester. 

Spedf ic examples of the phosphate ester include trialkyi phosphates such as trimethyl phosphate, triethyl 
phosphate, tributyl phosphate, trioctyi phosphate, tridecyl phosphate, trioctadecyl phosphate, distearylpen- 
taerythrityl diphosphate, tosyl(2-chloroethyl) phosphate, and tris(2.3-dichIoropropyl) phosphate; tricydoalkyi 
phosphates such as tricydohexyi phosphate; and triaryl phosphates such as triphenyl phosphate, tricresyl 
phosphate, tris(nonylphenyl) phosphate and 2-ethylphenyidiphenyl phosphate. 

As the phosphite ester, a compound of the following formula can be mentipneid. 
P(OR^)3 

wherein each of R^s Is independently an alicydic hydrocarbon group, an aliphatic hydrocarbon 
group or an aromatic hydrocarfc>on group. 

Specific examples of the compound of the above formula indude trialkyi phosphites such as trinDethyl 
phosphite, triethyl phosphite, tributyl phosphite, trioctyi phosphite. tris(2-ethylhexyl) phosphite, trinonyl phos- 
phite, tridecyl phosphite, trioctadecyl phosphite, tristearyl phosphite. tris(2-chloroethyl) phosphite and tr)s(2,3- 
dichloropropyl) phosphite; tricydoalkyi phosphites such as tricydohexyi phosphite; arylalkyi phosphites such 
as triphenyl phosphite, tricresyl phosphite, tris(ethyl phenyl) phosphite. tris(2,4-di-tert-butylphenyl) phosphite, 
tris(nonylphenyl) phosphite and tris(hydroxyphenyO phosphite; and arylalkyi phosphites such as phenyldidecyJ 
phosphite, diphenyldecyt phosphite, diphenylisooctyl phosphite, phenylisooctyl phosphite and 2-ethylhexyldl- 
phenyl phosphite. 

Further examples of the phosphite ester indude distearylpentaerythrityl diphosphite, and bis(2,4-di-tert- 
butylphenyl)pentaerythrityldiphosphite. 

Of these compounds, tris(2,4-di-tert-butylphenyl) phosphite is especially preferable. 

These compounds can be i^ed either singly or in combination. They nnay be added either separately or 
simultaneously. In this invention, the phosphorus compound can be added in an amount of 10 to 1,000 ppm, 
preferably 50 to 500 ppm of the polycarbonate resin. 

In this invention, a method for adding the epoxy compound and the phosphorus compound to the polycar- 
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bonate as a reaction product is not limited in particular. For example, they may be added while the polycar- 
bonate as the reaction product is in the molten state or after the polycarbonate is once pelletized and then 
remdted. In the former method, while the molten polycartx)nate after the polycondensation reaction, which is 
the reaction product, in the reactor or the extruder is still in the molten state, the epoxy compound and the 
5 phosphorus compound are added thereto, followed by palletizing the resulting polycarbonate through the ex- 
truder. Or white the polycarbonate obtained by the polycondensation reaction is pelletized through the extruder 
from the reactor, said compounds can be added thereto and the mixture be kneaded to obtain the final poly- 
carbonate. 

On this occasion, the epoxy compound and the phosphorus compound may be added either simultane- 
10 ously or separately. Further, when these compounds are added in combination, the order of their addition is 
not restricted in particular. 

In this invention, the above-obtained polycarbonate may contain a heat stabilizer, an ultraviolet absorber, 
a mold release agent, a colorant, an antistatic agent, a slip agent, an antilocking agent, a lubricant an anti- 
fogging agent, a natural oil. a synthetic oil, a wax, an organic filler, and an inorganic filler In such ranges as 
15 net to impair the object of this invention. The additives may be added either simullaneously with, or separately 
from, the aromatic dihydroxy compound. 

Examples of the heat stabilizer include a phenolic stabilizer, an organic thioether-type stabilizer, and a hin- 
dered amine-type stabilizer. 

Examples of the phenolic stabilizer include n-octadecyj-3-(4-hydroxy-3',5'-di-tert-butylphenyl) propionate. 
20 tetrakis[methylene-3-(3',5'-di-tert-butyl-4-hydroxyphenyl) propionate]methane. 1.1 .3-tris(2-nr>elhyl-4- 
hydroxy-5-tert-l>utylphenyl)butane, distearyl(4-hydroxy-3-methYl-5-tert-butyl)benzyl malonate, and 4-hydrox- 
ymethyl-2,6-di-tert-butylphenol. They may be used either singly or in combination. 

Examples of the thioether-type stabilizer include dllauryl thiodipropionate, distearyl thiodlpropionate, di- 
myristyl-3,3*-thiodiproplonate, dilridecyl-3.3*-thiodipropionate, and penlaerythritol-tetrakis-(^laurylthlopra- 
25 pionate). They may be used either singly or in combination. 

Examples of the hindered amine-type stabilizer include bis(2.2,6.6-tetramethyl-4-piperidyl) sebacate, 
bis(1 ,2.2,6.6-pentamethyi-4-piperidy!) sebacate, 1-{2-{3-(3.5-di-tert-butyl-4-hydroxyphenyl)proplonyloxy}et- 
.hylh4-{3-(3.5-di-tert-butyl-4-hydroxyphenyl)propionyloxy}-2,2.6,6-tetramethylpiperi 8-benzyl-7 .7.9.9- 

tetramethyl-3-octyl-1 ,2,3-triazaspiro[4,5]undecane-2.4-djone, 4-benzyloxy-2.2,6,6-tetramethylpiperidine, 2- 
30 (3,5-di-tert-butyl-4-hydroxybenzyl>-2-n-butylmalic acid-bis(1.2,2,6.6-pentamethyl-4-piperidyl), and tetra- 
kis(2.2,6.6-tetramethyl-4-piperidyl) 1 .2,3,4-butanetetracarboxylate, 

They may be used either singly or in combination. The heat stabilizer is used in an amount of 0.001 to 5 
parts by weight, preferably 0.005 to 0.5 part by weight, more preferably 0.01 to 0.3 part by weight per 100 parts 
by weight of the polycart)onate, 
35 Such a heat stabilizer may be added In a solid state or in a liquid state. It is advisable that the heat stabilcer 

is added while the polycarbonate is in a molten state between cooling in the final polymerization reactor and 
pelletizing. This decreases the number of heat exposures that the polycarbonate undergoes. Further, in heat 
treatment such as extrusion molding or pelletizing. the polycarbonate can suppress heat decompositk>n be- 
cause it contains the heat stabilizer. 
40" The ultraviolet absorber may be a general ultravtolet absorber, and is not limited in particular. Examples 
of the ultraviolet absorber include a salicylic acid-type ultraviolet at>sorber. a benzophenone-type ultraviolet 
absort>er. a benzotriazole-type ultraviolet absorber and a cyanoacrylate-type ultraviolet absorber. 

Specific examples of the salicylic acid-type ultraviolet absorber include phenyl salicylate and p-tert-butyl- 
phenyl salteylate. Examples of the benzophenone-type ultrayiplet absort)er indude 2,4-dihydroxyt)enzophe- 
45 none. 2-hydroxy-4-methoxybenzophenone. 2.2'-dihydroxy-4-nr)ethoxybenzophenone. 2,2'-dihydroxy-4.4'-di- 
methoxybenzophenone, 2-hydroxy-4-methoxy-Z-carboxybenzophenone, 2-hydn)xy-4-meti)oxy-5-sulf6ben- 
zophenone trihydrate. 2-hydroxy-4-n-octoxybenzophenone. 2,2'.4.4'-tetrahydroxybenzophenone, 4Hdodecy- 
loxy-2-hydroxybenzophenone. bis(5-benzoyl-4-hydroxy-2-methoxyphenyl)methane. and 2-hydroxy-4-me- 
thoxybenzophenone-5-sulfonic acid. 
so Examples of the benzotriazole-type ultraviolet absorber include 2-<2 -hydroxy-5 -methylphenyl)benzotria- 
zole. 2-(2-hydroxy-3',5'-di-tert-butylphenyl)benzotriazole. 2-(2-hydroxy-3'-tert-butyl-5-methylphenyl)-5- 
chlorobenzotriazole, 2-(2-hydroxy-3',5'-di-tert-butylphenyl)-5-chlorobenzotriazoie. 2-(2^hydroxy-5-tert-oc. 
tylphenyl)benzotriazole. 2-(2'-hydfoxy-3',5'-di-tert-amylphenyl)benzotriazole. 2-l2*-hydroxy-3-{3".4'',5".6"- 
tetrahydrophthalimidomethyl)-5'-methylphenyl]benzotriazole, and 2,2'-methylenebis[4-(1,1 ,3,3-tetramethyl- 
55 butyt)-6-(2H-benzotriazol-2-yi)phenol]. 

Examples of the cyanoacrylate-type ultraviolet absorber indude 2-ethylhexyl-2-cyano-3,3-diphenyl acryl- 
ate. and ethyl-2-cyano-3,3-diphenyl acrylate. They may be used either singly or in combination. 

The ultraviolet absorber may be used in an anrxnjnt of usually 0.001 to 5 parts by weight, preferably 0.005 
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to 1.0 part by weight, more preferably 0.01 to 0.5 part by weight per 100 parts by weight of the polycarbonate. 

The mold release agent may be a general mold release agent, and is not limited in particular. Examples 
of a hydrocarbon-type mold release agent include natural and synthetic paraffins, polyethylene waxes, and 
fluorocarbons. 

Examples of an aliphatic acid-type mold release agent include higher aliphatic acids and hydroxyaliphatic 
acids such as stearic acid and hydroxyslearic acid. Examples of an aliphatic acid amide- type mold release 
agent include stearic acid amide and ethylenebisstearoamide. and alkyienebis aliphatic acid amides. 

Examples of an alcohol-type mold release agent indude aliphatic alcohols such as stearyl alcohol and cetyl 
alcohol, polyhydric alcohols, polyglycols and pdyglycerols. 

Examples of an aliphatic acid ester-type mold release agent indude aliphatic acid lower alcohol esters such 
as butyl stearate and pentaerythritol tetrastearate, aliphatic acid polyhydric alcohol esters, and aliphatic add 
polyglycol esters. 

Examples of a silicone-type mold release agent indude silicone oils. 

They may be used either singly or In combination. 

The mold release agent can be used in an amount of usually 0.001 to 5 parts by weight, preferably 0.005 . 
to 1 part by weight, n)ore preferably 0.01 to 0.5 part by weight per 100 parts by weight of the polycarbonate. 

The colorant rmy be either a pigment or a dyestuff . The colorant indude inorganic and organic colorants, 
and both of them may be used. Their use In combination is also available. 

Examples of the inorganic colorant indude oxides such as titanium dioxide and red oxide, hydroxides such 
as alumina white, sulfites such as zinc sulfite, selenides, phthalocyanines such as iron blue, chlomates such 
as zinc chlomate and molyt>date red, sulfates such as barium sulfate, carbonates such as calcium carbonate, 
silicates such as ultramarine blue, phosphates such as manganese violet, carbon such as cdrt>on black, and 
metallic powders such as bronze powder and aluminum powder. 

Specif ic examples of the organic colorant indude nitroso-type colorants such as naphthol green B, nitn>- 
type colorants such as naphthol yellow S, azo-type colorants such as lithol red, bordeaux 10B, naphthd red 
and chromophthai yellow, phthalocyanine-type colorants such as phthalocyanine blue and fast sky,t>iue, and. 
condensed pdycydic colorants such as indanthone blue, quinacridone violet and dioxazine violet. 

These colorants may be used either singly or In combination. The colorant can be used in an amount of 
usually 1 X 1 0-« to 5 parts by weight preferably 1 x 1 (H to 3 parts by weight, more preferably 1 x 1 to 1 part 
by weight per 100 parts by weight of the polycarlx>nate. 

The polycondensation reaction of the aromatic dihydroxy compound and the carbonic add diester can be 
conducted under the same conditions as hitherto known potycondensatk>n reaction conditions of an aromatic 
dihydroxy compound and a carbonic acid diester. Specifically, the reaction is first conducted at a temperature 
of 80 to asO^'C, preferably 100 to 240**C, more preferably 120 to 230*^0 for a period of 0 to 5 hours, preferably 
0 to 4 hours, more preferably 0J25 to 3 hours under normal pressure. Then, while the pressure of the reactkm 
system is reduced, the readion temperature is elevated to conduct the reaction of the aromatic dihydroxy com- 
pound and the carbonic acid diester. Finally, the polycondensation reaction of the aromatic dihydroxy com- 
pound and the caitonic add diester is conducted at a temperature of 200 to 320^.C under reduced pressure 
of 1 mmHg or less. 

The abKDve readion of the aromatic dihydroxy compound and the carbonic add diester may be conducted 
either continuously or batchwise. A reactor used in the above reaction may be a tank-type, a tube-type or a 
cdumn-type reador. 

In accordance with this invention, when the stabilizer selected from the compounds of the formulas (I) to 
(IV) Is used in produdng the polycarbonate by the melt polymerization of the aromatic dihydroxy compound 
and the carbonic acki diester in the presence of the catalyst, the polycarbonate excellent rn heat stability, melt 
moldability. resistance to hydrolysis and hue can be produced. 

EXAMPLES 

This invention will be illustrated by referring to the following Exanrtples. However, this invention is not limited 
to these Examples. 

In saki Examplies, the polycart>onate was measured for intrinsic viscosity PV], melt viscosfty change rate, 
properties after heat aging and resistance to hydrolysis, according to the following methods. 
Intrinsk: viscosity pV]: 

An intrinsic viscosity pV] was measured in methylene chloride at 20^C (dl/g). 
Melt viscosity change rale: 

A change of viscosity was nrteasured at 270^C for 30 minutes using an RAA-type flow analyzer of Rheo- 
metrrcs to find a change rate per minute. This change rate becomes a parameter of catalyst deactivation. 
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Properties after heat aging: 

A polymer was subjected to heat aging at 320°C for 15 minutes, and the properties after heat aging was 
evaluated according to an IV decrease rate (%) and a change of hue. 
Resistance to hydrolysis: 

5 A polymer was reacted in a water seal autoclave at 1 25°C for 20 hours to find a rate of main chain breakage 

(%). 

Examples 1 to 33: 

to 2.Z-Bis(4-hydroxyphenyl)propane (bisphenol A] (228 parts by weight), 214 parts by weight of di phenyl car- 

bonate and a predetermined amount of a catalyst shown in Table 1-1 to Table 1-11 were charged into a reactor 
f itted with a stirrer, a pressure reduction device and a distillation column. They were stirred in an N2 atnrK)sptoe 
at 180X for 30 minutes and dissolved. 

Then, the mixture was reacted at the same temperature for 1 hour under reduced pressure of 100 mmHg 

IS while distilling off phenol. Further, while the temperature was elevated to 200*'C, the pressure was reduced 
to 30 mmHg. and the reaction was performed at the same temperature for 1 hour under the same pressine. 
The reaction system was further heated to 280**C. and the pressure was reduced to 0.5 mmHg. The reaction 
was performed at the same temperature for 1 hour under the same pressure to obtain a resin. 

The intrinsic viscosity (IV) before stabilizer addition of the above resins was measured. The results are 

20 shown in Tables 1-1 to 1-11. 

Sut)sequently. each stabilizer of the kind and amount shown in Tables 1-1 to 1-11 was added to the resins 
in the molten state, and they were mixed under reduced pressure for a predetermined period of time. Ihett, 
the molten resins were fed into a twin-screw extruder (L/D=20. barrel temperature 290*C) by a gear pump. At 
this time, predetermined amounts of a phosphorus compound or a phenolic compound were added to the resins 

25 as required. 

The finally-obtained polycart>onate resins were measured for intrinsic viscosity <IV), hue, melt viscosity 
change ratio, properties after heat aging and. resistance to hydrolysis, and the results are shown in Tables 1- 
1 to 1-11. 

30 Example 34: 

A polycarbonate was produced in the same manner as in Example 1 except that the reaction time at 289*C 
under 0.6 mmHg in Example 1 was changed from i hour to 20 minutes. 

The properties of the obtained polycarbonate resin was measured in the same manner as in Example 1. 
35 The results are shown in Table 1-12. 

Example 35: 

A polycarbonate was produced in the same manner as Example 8 except 268 parts by weight of 1 ,r-bis(4- 
40 hydroxyphenol)cyclohexane was used instead of 228 parts by weight of 2.2 -bis(4-hydroxyph^nol)propam. 
The properties of the resulting potycart>onate resin are shown in Table 1-12. 
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Claims 



A process for the production of a stabilized polycarbonate which comprises melt-polycondensing an aro- 
matic dihydroxy compound and a carbonic add diester in the presence of a polycondensatfen catalyst and 
then after the reaction mixture shows an intrinsic viscosity of at least 0.1. adding at least one stabilizer 
selected from the group consisting of 
a compound of the formula (I) 

Ai-(Yi-S03Xi)„ (I) 
wherein is a hydrocarbon group having a valence of m. which may have a substituent. 

is a single bond or an oxygen atom, 
X' is a secondary or tertiary monovalent hydrocarbon group, a metal cation of one equiva- 
lent, an ammonium cation or a phosphonium cation, and 
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m is an integer of 1 to 4 

0- on. e^ivaE"" " i" — ~n> . canno. 6. ™« cio™ 

a compound of the formula (II) 

*X2-A2-Y'-S03- (11) 
wherein A2 is a divalerjl hydrocarbon group. 

u T'^^^^°'^^'y '®''"^^>'<^''"3*e'"aryaiir>moniumcationorasecondarv t^^^^ 
ternary phosphonium cation, and ^^^seconaary, tertiary or qua- 

Y' is as defined above, 

a compound of the formula (111) 

A»-(*X3)„.(R-Y.-S03-)„ (HI) 
wherein A3 is a hydrocarbon group having a valence of n 

ternary phospJLrm'S"'"'"*^^'"^"^'"^^^^ 
R is a nK)novalent hydrocarbon group, 
n is an integer of 2 to 4. and 
Y' is as defined above, 

and 

a compound of the fornr>ula (IV) 

A5-Adi-A^-(Adi.A5)f (IV) 
wherein A5 is a monovalent or drvalent hydrocarbon group 
A^ IS a divalent hydrocarbon group 
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2. The process of Claim 1, wherein the stabilizer is a compound of the formula (I) 



... (I)-a 

drocarbon grc^r" ^ independently a hydrogen atom or a monovalent hy. 

or a phosphonium cation of the formula (I)-b 
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/ 

Gp 



•.. (I)-b 



5. The process Of Claim 2, wherein m in the formula (I) is 1 or 2. 

6. The process of Claim 1. wherein the stabilizer is a compound of the formula (I)-1 

AI-SO3X1 (|)-1 
wherein A' and X' are as defined in the'formula (I); 

7. The pK,cess of Claim 6. wherein Ai in the formula 0H is a group of the formula (l)-c 



A 



(I)-c 



wherein A" is an alky! group having 1 to 18 carbon atoms, and t is an integer of 0 or 1. 

8. The process ofClaiml. wherein the stabilizer has the formula (l).2 

AI-O-SO3X1 (|)-2 
wherein A' and are as defined in the formula (I). 

». Th. piooas. Of aain, 8. whe^ia A' „, the to™H. 0>.2 1, .„ Ik,, ,™,p h.«„, 1 « ,8 c.rtK»> a,™, 

iO. T*«P'Oc^<><Cl«lmi;*l»™inU»Mblte«l..cor>,p«,Moflli.fdmJ.(ll). 

""p*^- ... (II)-. 

carton groupr^"'" ^ Mn>gen atom or a monovalent hydro- 

or a phosphonium cation Of the formula {ll).b 

/ ••.-.( II ) -b 

carton g^.p"'"''" ^ ^""'^^ ^ independently a hydrogen atom or a monovalent hydro- 
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13. The process of Claim 1 , wherein the stabilizer is a compound of the formula (III). 

14. The process of Claim 13. wherein in the formula (II!) is a saturated aliphatic hydrocarbon group, an 
aromatic hydrocart)on group or a saturated aliphatic-aromatic hydrocarbon group, each of these groups 
having a valence of n. 

15. The process of Qaim 13, wherein ^X^ in the formula (III) is a secondary, tertiary or quaternary ammonium 
cation of the formula (H)-a or a phosphonium cation of the formula (Il)-b. 

16. The process of Claim 13, wherein R in the formula (III) is an alkyi group, an aryl group or an aralkyl group. 

17. The process of Claim 1, wherein the stabilizer is a compound of the formula (IV). 

18. The process of Claim 17. wherein A* in the formula (IV) is an alkyI group, an aryl group or an aralkyl group. 

15 19. The process of Claim 1 7. wherein A^ in the formula (IV) is an alkylene group, an arylene group or an aral- 
kylene group. 

20. The process of Claim 17. wherein f in the fornnjla (IV) is 0 and -(Ad^-A5)f is a hydrogen atom. 

^ 21. The process of Qaim 1 , wherein the polycondensatibn catalyst is selected from the group consisting of 
an alkali metal compound, an alkaline earth metal compound and a nitrogen-containing basic compound. 

22. The process of Claim 1, wherein the polycondensation catalyst is used in an amount of 0.01 to 100 ppm 
of the polycart>onate to be formed. 
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23. The process of Claim 1 , wherein the stabilizer is used in an amount of 0.5 to 50 mds per mole of the poly- 
condensation catalyst. 

24. The process of Claim 1 , wherein the stabilizer is added after the polycarbonate shows an Intrinste viscosity 
of at least 0.2. 

25. The process of Claim 1 , wherein the stabilizer is added after the polycarbonate shows an intrinsic viscosity 
of at least 0.3. 



26. The process of Claim 1 , wherein the desired intrinsic visocisty of the polycarbonate to be formed is in the 
35 range offrom 0.3 to 1.0. 
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